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Myofibroma, or myofibromatosis, is a solitary 
or multifocal fibroblastic/myofibroblastic lesion
found in patients of a wide age range and in a va-
riety of human body sites.1–5 Overall, solitary
myofibromas of the head and neck region occur
more commonly in children and young adults.1,4
The lesions characteristically exhibit a biphasic
pattern showing haphazardly arranged spindle
cell bundles and less differentiated cells with a
hemangiopericytoma-like vascular pattern.1,2,6,7
However, Foss and Ellis4 demonstrated that less
than 30% of myofibromas have the distinct 
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Background/Purpose: Myofibromas are well described in the head and neck region, but differentiating them
from smooth muscle lesions is still difficult using smooth muscle immunohistochemical stains. This study
evaluated the usefulness of the Masson trichrome stain in differentiating myofibromas from smooth muscle
lesions in the head and neck region.
Methods: Samples of 11 oral myofibromas, two leiomyomas, one angioleiomyoma, and one smooth muscle
hamartoma were retrieved from our archives. Immunohistochemistry and Masson trichrome stains were
performed on tissue sections of these lesions.
Results: All 11 oral myofibromas, seven from male patients and four from female patients, were solitary
myofibromas. The patients’ mean age at diagnosis was 32.8 years. Oral myofibromas occurred most commonly
on the gingiva (four cases) and in the mandible (three cases). With the Masson trichrome stain, the smooth
muscle cell cytoplasm was stained red, while the collagenous fibrous tissue was stained blue. Myofibromas
and smooth muscle lesions demonstrated different characteristic patterns with the Masson trichrome stain.
Myofibromas were composed of a much more collagenous stroma intermixed with the spindle cells. Thick
fibrous bundles with random, irregularly intersecting angles were prominent in myofibromas. Smooth muscle
lesions showed only minimal delicate fibrous tissue surrounding the smooth muscle cells and in the septa
between the smooth muscle masses. On low-power view, red masses of smooth muscle tumor surrounded
by blue fibrous tissue were observed.
Conclusion: The Masson trichrome stain can be a useful tool to differentiate myofibromas from smooth
muscle lesions, but immunohistochemical methods to rule out other spindle cell lesions are still needed.
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hemangiopericytoma-like regions in their tumors.
Moreover, both myofibromas and smooth muscle
lesions including leiomyoma and leiomyosar-
coma express smooth muscle actin (SMA) and
have myofilaments.1,5,8,9
Although Speight et al3 suggested that immu-
nohistochemical staining with a panel of anti-
bodies against vimentin, desmin, S-100 protein,
and SMA is useful in establishing a diagnosis, 
the variability in desmin immunohistochemical
staining for myofibroma is related to the use of
different antibodies with various specificities.3
Due to the similarity of their morphologic fea-
tures and immunohistochemical staining to
those of smooth muscle lesions, myofibromas
may easily be misdiagnosed as smooth muscle
lesions. In addition, myofibromas commonly in-
filtrate and entrap the adjacent normal tissue
and have a relatively high mitotic activity; there-
fore, they may also be easily misinterpreted as
malignant or aggressive lesions and treated inap-
propriately. Because smooth muscle cell cyto-
plasm is stained red and the collagenous fibrous
tissue is stained blue by the Masson trichrome
stain, we evaluated the usefulness of this stain 
in differentiating myofibromas from smooth
muscle lesions.
Methods
Formalin-fixed and paraffin-embedded tissue
blocks of 11 oral myofibromas, one angioleiomy-
oma, two leiomyomas, and one smooth muscle
hamartoma were obtained from the files of the
Division of Pathology, Baylor College of Dentistry,
Texas A&M University System Health Science
Center. The tissue blocks were cut in serial sections
of 5 μm, which were then stained with hema-
toxylin and eosin (H&E), Masson trichrome, and
immunohistochemistry for α-SMA and desmin
by routine techniques then examined by light
microscopy.
Results
Demographic, clinical and immunohistochemical
data of 11 patients with oral myofibromas, two
patients with leiomyomas, one patient with angio-
leiomyoma, and one patient with smooth mus-
cle hamartoma are described in the Table. All 11
oral myofibromas were solitary myofibromas. Of
the 11 patients with myofibromas, there were seven
males and four females. The patients’ ages at di-
agnosis ranged from 10 to 70 years, with a mean
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Table. Demographic, clinical and immunohistochemical data for 11 patients with myofibromas, one patient
with angioleiomyoma, two patients with leiomyomas, and one patient with smooth muscle hamartoma
Patient Diagnosis Age (yr) Gender Location α-SMA Desmin
1 Myofibroma 13 M Mandible + −
2 Myofibroma 45 M Ventral tongue + −
3 Myofibroma 10 M Mandible + −
4 Myofibroma 13 M Hard palate + −
5 Myofibroma 17 M Posterior mandibular gingiva + −
6 Myofibroma 66 M Lower lip + −
7 Myofibroma 37 M Maxillary gingiva + −
8 Myofibroma 70 F Buccal mucosa + −
9 Myofibroma 65 F Mandibular lingual gingiva + −
10 Myofibroma 12 F Mandible + −
11 Myofibroma 13 F Posterior mandibular gingiva + −
12 Leiomyoma 45 F Anterior mandibular lingual gingiva + +
13 Leiomyoma 17 F Anterior maxillary gingiva + +
14 Angioleiomyoma 45 F Upper lip + +
15 Smooth muscle 11 F Hard palate + +
hamartoma
age of 32.8 years and a median age of 17 years.
The three patients with intraosseous lesions were
younger than the remaining eight patients with
submucosal lesions. Oral myofibromas occurred
most commonly on the gingiva (four cases) and
in the mandible (three cases) (Table).
The H&E-stained sections showed that myofi-
bromas were circumscribed but not encapsulated
masses on low-power view. The tumors demon-
strated a certain degree of infiltrative growth at
the periphery of the lesion on the medium-power
view (Figure 1A). Classic myofibroma showed 
a biphasic pattern composed of less differenti-
ated cells with small, round, hyperchromatic nu-
clei and relatively scant cytoplasm associated
with thin-walled, slit-like or staghorn-shaped,
hemangiopericytoma-like blood vessels and spin-
dle cells forming irregularly arranged, intersect-
ing short fascicles or whorls (Figures 1B and 1C).
These spindle cells had pale pink cytoplasm and
nuclei with elongated, blunt-ended nucleoli and
a vesicular chromatin pattern. There was no sig-
nificant atypia or pleomorphism in these spindle
cells. In some myofibromas, there were consider-
able amounts of collagen or ground substance
among the fibroblasts or myofibroblastic cells.
Various numbers of normal mitotic figures could
also be identified (Figure 1D).
Three different smooth muscle lesions,
leiomyoma, angioleiomyoma, and smooth mus-
cle hamartoma, were included in our study. In
the H&E stained section, the leiomyoma showed
a well-circumscribed border and intersecting,
tightly organized fascicles (Figures 1E and 1F).
Angioleiomyoma also revealed a well-circumscribed
margin. Multiple tortuous blood vessels and the
smooth muscle in the walls of the vessels blended
into the smooth muscle of the lesion, were char-
acteristics of the angioleiomyoma. The smooth
muscle hamartoma showed some smooth mus-
cle bundles randomly arranged in the fibrous
connective tissue.
Myofibromas and smooth muscle lesions dem-
onstrated different characteristic patterns in Mas-
son trichrome stain. The collagen content of the
myofibromas varied from minimal to abundant
in different tumors or in different areas of the
same tumor (Figures 2A–C). Overall, myofibromas
were composed of a much more collagenous
stroma intermixed with the spindle cells. Moreover,
thick fibrous bundles with random, irregularly
intersecting angles were more prominent in myo-
fibromas than in smooth muscle lesions. There
was usually more abundant collagen content in
the fascicular region, which was easy to misdiag-
nose as smooth muscle lesions, and less collagen
content in the cellular hemangiopericytoma-like
region, which is the characteristic part of a myofi-
broma. Smooth muscle lesions showed only
minimal delicate fibrous tissue surrounding the
smooth muscle cells and in the septa between
the smooth muscle masses. On a low-power view,
smooth muscle lesions revealed red masses of
smooth muscle tumor surrounded by blue fibrous
tissue (Figures 2D–F).
Immunohistochemical studies showed that
all myofibromas and smooth muscle lesions
(angioleiomyoma, leiomyomas, smooth muscle
hamartoma) were diffusely and strongly positive
for α-SMA (Figure 3). The myofibromas were im-
munonegative for desmin, but smooth muscle
lesions were immunopositive for desmin (Table).
Discussion
Myofibromas were first described by Stout10 as
congenital generalized fibromatosis. The term 
infantile myofibromatosis was first used by Chung
and Enzinger1 in 1981 to describe a distinctive
clinicopathologic entity. The name infantile myo-
fibromatosis suggests that the lesion is considered
to arise exclusively in neonates and infants, ei-
ther solitary or multicentric. However, it is now
apparent that adults may also be affected.1–4 In
addition, solitary myofibromas are more common
than multicentric ones.1,4,11,12 Solitary myofibro-
mas pursue a benign course and may even regress
spontaneously. Multicentric myofibromas tend to
involve bone and visceral organs and may be fatal.
Regardless of the different patterns of presenta-
tion (infantile or adult, multifocal or solitary),
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myofibromas consistently demonstrate a predi-
lection for the head and neck region, particularly
in the oral or perioral areas.1,3,4 The mandible was
the more common location involved in this study
and in the study of Foss and Ellis.4 A wide patient
age range, from 10 to 70 years in the present study
and from birth to 84 years in the study of Foss and
Ellis,4 is of note. The mean age was 32.8 years in
this study and 26.6 years in the study of Foss and
Ellis.4 Nearly half of the lesions occurred in the first
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Figure 1. Hematoxylin and eosin (H&E) stain for myofibromas and leiomyomas. (A) Infiltrative growth demonstrated 
in the border of a myofibroma (original magnification, 10×). (B) A classic myofibroma showing a biphasic pattern composed
of less differentiated cells with small, round nuclei associated with a hemangiopericytic vascular pattern (black arrow)
and spindle cells forming irregularly arranged, intersecting short fascicles or whorls (white arrow) (original magnification,
25×). (C) In some myofibromas, less differentiated cells were absent and only spindle cells haphazardly arranged in short
fascicles were seen. These spindle cell bundles intersected at random, irregular angles. Cellularity and quantity of colla-
gen stroma were variable throughout the tumor (original magnification, 50×). (D) Normal mitotic figures were commonly
found (black arrows) in myofibromas (original magnification, 100×). (E, F) Low- and high-power views of leiomyomas
showing intersecting, tightly organized fascicles of spindle cells (original magnification, E 25× and F 50×).
or second decade in both this study and the
study of Foss and Ellis.4
Pathologically, myofibromas reveal diffuse
sheets of dense cellular tissue with an occasional
nodular arrangement. Various amounts of stroma
and dense hyalinized collagen can be found. The
margin of this lesion is usually ill-defined. The
sheets and fascicles of cells infiltrate into adjacent
muscles. The classic myofibromas show a biphas-
ic pattern with a central hemangiopericytic area
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Figure 2. Masson trichrome stain for myofibromas and leiomyomas. (A) Low-power view of a myofibroma demonstrating
variable cellularity (red stain) and quantity of collagen stroma (blue stain) in different regions of the same tumor (original
magnification, 25×). (B, C) Medium- and high-power views of a cellular myofibroma showing many spindle cells with red
cytoplasmic stain dispersed among blue collagen bundles (original magnification, B 50× and C 100×). (D, E, F) Low-,
medium- and high-power views of leiomyomas demonstrating the red smooth muscle masses separated by blue fibrous
tissue septa. Some thin and delicate blue collagen fibers separating individual cells were also seen (original magnification,
D 25×, E 10× and F 50×).
rimmed by bundles of myofibroblastic cells. This
biphasic pattern is characterized by the lobulation
or zonation feature. The bundles are haphazardly
arranged or are in short fascicles of spindle cells.
However, the zonation is not apparent in some
tumors, especially in adult myofibromas. Foss and
Ellis4 showed that less than 30% of cases have the
distinct hemangiopericytoma-like regions. Only
one of our 11 myofibromas had a small vague
hemangiopericytoma-like region. Mitotic figures
are common and may be quite numerous, but no
abnormal mitotic figures were present. Mild to
moderate nuclear pleomorphism can also be found.
Without the characteristic hemangiopericytoma-
like region or biphasic histologic feature, there is
no doubt that the spindle cells of myofibromato-
sis are remarkably similar to, and often indis-
tinguishable from smooth muscle cells.9 Therefore,
myofibromas may be confused with smooth
muscle lesions, such as leiomyoma or leiomyosar-
coma.9 This problem has been compounded by
the recognition of solitary myofibromas of simi-
lar histology arising in adults.3 It is possible that
the adult counterpart of infantile myofibromato-
sis has not been widely reported and may have
been misdiagnosed.3 The adult counterpart of
myofibromatosis is not as rare as heretofore con-
sidered.2 Adult myofibromatosis can be quali-
fied behaviorally as benign and less aggressive.2
There are two major reasons why proper diagno-
sis has obvious implications for the patients.
First, myofibromatosis has a multicentric nature
and thus further investigation of visceral organ
involvement might be needed to prevent a mis-
diagnosis of tumor metastases. Second, misdiag-
nosis may in turn lead to inappropriate treatment.
The histologic features that help to differenti-
ate myofibromas from leiomyomas or leiomyosar-
comas were described by Speight et al.3 In the
oral cavity, leiomyomas and leiomyosarcomas are
usually superficial and of vascular origin. They
do not have hyalinized collagen, a small cell com-
ponent or hemangiopericytomatous areas which
typify myofibromatosis.3 As we mentioned before,
less than 30% of myofibromas demonstrated char-
acteristic hemangiopericyomatous regions. There-
fore, it is obvious that histologic features alone
are not enough to make a correct diagnosis. An
immunohistochemical study is thought to be
particularly useful in establishing a correct diag-
nosis. Antibodies to vimentin, desmin, S-100
protein, and SMA are commonly used for im-
munohistochemical study.3 Fletcher et al9 dem-
onstrated desmin-positive cells as evidence of true
smooth-muscle differentiation for myofibromato-
sis. However, Daimaru et al2 found that vimentin
was clearly identifiable but desmin was not always
demonstrable in myofibromatosis. Therefore, it
was suggested that the various immunostaining
results were probably due to the use of different
desmin antibodies.3 Other immunohistochemi-
cal studies discovered that polyclonal anti-actin
antibodies which react with both muscle-specific
actin and SMA can stain both plump acidophilic
cells and smaller spindle cells. However, myofi-
bromas are typically negative for S-100 protein
and cytokeratin.
Based on the findings from the literature and
the results of this study, there are three markers
that may assist in differentiating myofibroblastic
lesions from smooth muscle lesions. First, desmin
is expressed less frequently in myofibroblastic
neoplasms than in smooth muscle tumors;3,13
h-caldesmon is a putative marker of smooth mus-
cle differentiation, and smooth muscle lesions
show diffuse h-caldesmon expression. However,
myofibroblastic lesions are usually negative for
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Figure 3. Immunohistochemical stain of a myofibroma
showing strong cytoplasmic smooth muscle actin staining in
spindle-shaped tumor cells (original magnification, 50×).
h-caldesmon.14,15 Second, smooth muscle cells
show myofilament bundles with focal dense
bodies distributed throughout the cytoplasm and
there are cell-membrane vesicles, plaques and ex-
ternal lamina seen by electron microscopy. In
myofibroblasts, peripheral or subplasmalemmal
bundles of thin cytoplasmic filaments with dense
foci are found. These intracellular microfilament
bundles are in continuity through the cell mem-
brane with extracellular fibronectin fibrils, forming
the fibronexus adhesion complex. The fibronexus
is a distinctive cell-stromal attachment in both
reactive and neoplastic myofibroblastic lesions.15,16
Third, myofibromas are composed of a consider-
able collagenous stroma intermixed with the myo-
fibroblastic cells in the Masson trichrome stain.
Thick fibrous bundles with random, irregularly
intersecting angles are prominent in myofibro-
mas. In contrast, smooth muscle lesions show
delicate fibrous tissues surrounding the smooth
muscle cells and in the septa between the smooth
muscle masses. On a low-power view, a clear color
demarcation is seen in smooth muscle lesions
with the red-stained smooth muscle masses sur-
rounded by blue-stained fibrous tissue.
We also studied a palisaded encapsulated neu-
roma using the Masson trichrome stain and found
that this benign nerve sheath tumor displayed an
expression pattern similar to myofibromas. This
fact suggests that, although the well-defined border
of this nerve sheath tumor helps to differentiate
it from the myofibroma and Masson trichrome
stain can be used to assist in differentiating myo-
fibromas from smooth muscles lesions, immuno-
histochemical studies are still needed to rule out
other spindle cell lesions.
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